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lCJ:y. ^IS^L^CG^-^^ai^ hGD&gi:, ifffE^ — # W®tC^$ tlS3jf>f 
®-t©taiaCG^-^i?ai^ h&tfriasK>f >-r--f >y-rA-f xlc<fcoT K5*;W 



1 
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11 — 325083 



sibm*?- *»^*Ss- 

jxiz&^TMiR-t&z-iiiti&miitz mm? -zmrnxwi. 

m&m 9 ] ummm& m * m o x mm? -^^t-sfcto©**';^ 
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# £ iK >f > ^ Y > ^ 7 s A >f -x IZ J; o T mm "t 6 ~ t £ 4f$t £ "T £ n > hT n - # IS 

wl h t z> =i > tf a. - # y «rtg * ism^o 

fcfcfc&Ma, *£te£flra> *fcl*JU:, *fett^*JtCDv^-rti^»Sii: 

[0 0 0 1] 

»f^tCJ:oT»^€:ff^l««7 r -*IHJfe^ttK:05'rs. 

3 tfJSE# 2000-3085054 
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[0 0 0 2] 

Zl^>\?.=i.-W7-7 v V 7» (Computer Graphics : J£iUS$, CGil^S) 

£ feH^c, */^- v * zm < mmx&m & mmmmjzm^r^ ? v \> t. vxm 
\*x^t=.Ai)mmztev&>z&oK. mj*mm±KmMWiM$:mmv. Gui(Gra P 

hical User Interf ace)T?igf|H^§^fS§£(DBfc#^- ZmMts ^T&tf^iZ. 
[0 0 0 3] 

'&&<Dtt§&MW;mT-#mMis*Ti*zmi K£-oxm.m-*z>o muz, tv 

^mMM^n&^Zl v 9Wf&mX2bZ>o 101 ttCPU (Central Processing Unit) 
. 1028:* *E IK 103ttCGT — *-S/a 104«W^^> lOStt*/— !r 

>-9-§P. 106ttAiJ^g> 107»^r.#, 108ttl&M^fe^. 109»^flBttSI1K 
. llOttrSX-e&So CPU101tt^XllO$:^LT, ^ U 102, CGT — ^ —> a > 
£f£gP103, W^f»104, i/-^>-9-^$105. A*^gl06, ^^#107, MM 
#£f£3B108, ^CfB41^m09£^iii£*lTV^ o 
[0 0 0 4] 

® 1 lc£v>T, CGT-^-e/3 >£^Sl03&J|^3r-Y^? 

4 mfE#2 0 0 0 - 3 0 8 5 0 5 4 
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©^feortg-efcSo cpulOl^i>' , (^llo$:^bT^$tlTv^s«^(^)fllJ^^ 
tfi^&SSfib^v^ ^-^^liCPUlOl^^^T^-fex^tc J; VfflWZti 

[0 0 0 5] 

.LISt- 1/ #*ffiK*$Sfi<Z>8£HM &H2lCJ:oT H 2 tt=e - * 10 

7KL^atlS3£*fi©3&»*lilieT**>6. 201 ttHMfetf-T > F«X 2028:;***?*- 

> Ff, 209 ttCG* #V*te T'CG^ ^*#£igg£>-t»:£ KJg ^5t'j7 Bfttffi 

5 ffiE#2000-30 8 50 54 
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# 



y-V&m.'fe-t&liZ^WL'fe^ 212kj:CGX#^;rft©CG:^^?#^#*^ 
y*202tt, ir y 7lS^SP209, lfr^|g^SlS210. *^5»3t»21U VHr^v 

Ytv * >2i2^. x * w o^&a^^ £ fj 5 % © T*#J& £ *l £ „ 

lf#ilB* c »o*:ii:S:^"rfc«)K:ft«KH4a:> K:/n v * &tt< #C© 
^ 1/ IfSIBfelKS'r £ fcttCSK* * - h ^"n y * £g < 3 H iz J: otlo©f 

nf*H©e«jy tts. #cic, aijfc^-r >K92oicDiBiii2e«j^e>, 

7. — J^-^fU v #203, K^n <y #204, :Mx — i/a>^D 

y #205, #TOJi:7n y ^206^©«©^5 t l/^#jefcbTffii7S*lS«i«© 

fi^Lt^s. >Ktf 201 -eau «tt#Hfriai*i:j6!oTi3y, 

®® e» fir jc iri*^ o r afeA> e >r h 207© m fc -x- u if £ # stvs 

[0 0 0 6] 

^cf^iftc^ly-J/a>5:B!fc^{C^-r^gi5^T^*J, #«t8:5£^n y #206tt 

#^Bmfc e>gts#-e&&o rn&oKjttt, 1-207 r*:ic 

[0 0 0 7] 

M©i/->tCfet)it, »Jfetf -r > K*2qitc;**5?3*-:7n y #202^ i±, 

6 JBSE# 2000-3085054 
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< 0 JS^T. 7s*V*7Uy V2Q2(Dmfe*m\Z3btfXmm*ft^* 

— 0>##£tfi,fc o ^©fle, 3oi&x# s?a-fe v vrvfv-fy k*, 302^^^ 
-\?mm*-=r-. 303«x^^>riccG3r^^ai^ h^^fc^an-rssiantf? 

304«CG©^^^>^-fe^ K^SSS^***^*** hS^^-a-, 305li 

308fcfc3f^?#/K- F, 309tti&|tfli^^rX h7^f -;i/K, 3101*^ 
-T^I/MU— a-, 311«^K^— a-. 312li@2gx-r-^px h7-f-;i/K, 313« 
gegz^^^h 314&|nj£d^3f* h7>f -/I/ K, 315tt«»3HiR^ — 

F308te, ^r^^^^CDi&itf^lg^Si&B&Si^^X h^-f ~;i/F309 

, **9**©a«fe»^*^;i/»tR*— 3-310, ^p-v^^ ^cots^-fl-n 

Xh7-f-^/K312, ■zJffi««:a<'riB«z-5 i ^rXb7-f-/I/K313, 3f-v9**©fa 

^^^-rrnj^d^dpx F^>f-;i/F3i4, ^tc^mnm^tc^im^miRir^m 
m$i* -=l -315 frbm&tsnzo ^zm%^^^^^<omic.n^. 

£#I«J# + ) , *3#fcr#ytt (JL#nW-l-) , J|ff#GF# (ffr7jl«J# + ) , T*C 

£03 iCfctfS^ — #«7^f> F 1 7208lC^^$tl^^©7jl^IT*fe-5 o 
[0 0 0 8] 

mffi<Dn&,mmzitm- ft vfco torn. tomcc*?*?*? k 4021* 

7 ffiSE# 2000-3085054 
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T3&if©/J^^*^5 0 m/&*-^-402te#*^#£©m,&£, IWft^tf^fc 
ffc£L «Mttfft5^©fi^ (mil IE®. JtJt, 
£,.*»«)±) a-403K:J:oT«y#^.Sii:3^-e#S. * 

«j&w»#*>404fc»i^*;i wf^#tt«j^&afiK:Kjet- * 

[0 0 0 9] 

-f — ^/K312Sr V + S2Mx-r3fX b7>f -71/ K312#ffcV># 

IB«x^^X h^W-;i/K312*^V>#-eH*tlTV^SNFlC. ^En#-i7 
W > K'7208_tT*V7X$:x^[pi{c ^t-5ri:t^^7^^5&^it5= Iff 

7-f-^F314««jSVAfl67»H*n, CG*^S?ai^ h©zjaE«CD3El!^"5rffi*e»45<Z) 
T\ 30>B£1;:v7;*$:z;#[bHC >y ^' 1 5 r t ^ 7 ^ ^ 1 1 5 „ ^ 

[0 0 10] 

©fffi, 503ttV7*!K>f 410ttTi7^5K>r>*503*«Jftt!JK:*ofcfiiB, 411 

K*;fe#lfc<'V7*7;*sK>f >*503& y ^ LfcB£<Z><WBi, 412M:£:#|RWT'7;*aK 
>f >#503& K9y ^Lfe«r(0«iJW, 413fcfc_t:frft'W?X/}? >f >#503& K^y 
^LfcWr<D«WW, 414ii^^Ti7^JK>f>*503S: K9y^LfeWf(Z)«lW, 42 

8 £ii$E# 2000-3085054 
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m^l&I'WtfXTK-f >#503£ v if Lt=.%kO)®.W. 422&£:frt&F\V 7. 
3j<>r>#503£ F5f ?X£^tf>&g, 423iiJb^fRl^V^X3}<^>^503$: F^ 
^^bfe^CD^g, 424&;&#fa'\V'7;*/K-f >#503£ K5y 

[0 0 11] 

H3©gegx^3F* h7-f -;i/F312#^VA#^H£*lT^£B£lC, 01 81C33 
VNT, V^*/K>f >#5037W£D#)££g41<HC&S o 

ttrnzmmmok^iz ^bT&g42iic#i&-rs 

©-fil*^l&*{CfSCT^35^tiSo l^*§l&c> ^^[Pi{cift®i4i2©<ke»ic F^y 
LT&g422lC^ifr-t££. 3f^*#401W:£:£tRRC^lfrU gggx^ 3f * h 7 

>f-;i/F3i2<z>tt##ifr*K:jfo£T^3g£*i&„ 

®3©MESz^^px h7>f -;i/F313 Sl^bT, J:#ft&Ci8fl8fl;413(Z> J: 

o ^UT, BSgz^^r^F^^ -;i/F313©'||t^g&*lCjSCT^H$tlSo 

IC. T*r&IlC$lljg|;414© < }:^(C F^y ^LTfeg424lC^g&i-St. 3f^##40 

mtu:frl«Kc#gfrU IBgz^x h7>f -;i/F3l3CD'fit##tfr*K:j£DT^;* 

[0 0 12] 

Zl©^F(Z)^^^^^©^l&*iiV7X3K--f F^y ^Lfc* (HU»411) 

lifc^CDT. «*.fcf* T#;*3K>f >*503#ti:£«>IC, 3f-V^ * #401©;frg©3|S 
#tC&oT. ■er^&'7^^3K>f >*503«: F^y ^ L/TlH&S-tirT =fo„ Mfrb 
fcV?Xtf?>f >#503tf>&glC3r^? #401(Z>;&g#< SifctifcV*. 

[0 0 13] 

%>Z>m&lZiZ. Yy*J~7*}4 y F-730HC;i5V^ «gfc<Z>3f-V^# 
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Tftt>„ 

[0 0 14] 

± & b r=. & e> 3&»iiiinsJ:©t*f^©#§*. * n e> ©tg#& # ic mi& b r , 

[0 0 15] 

St*f*^ h7-f -A K313^^^|Hj^d^^rX h7^f -;i/F314S:* U y?b& 
[0 0 16] 

b cfc e> n -t Z>WkM\ 

#&#&ofc 0 b^U ^SrMfii^ATJi-S^li, SM£ff£«n?, CG*#^ 

1 0 ffilE# 2000-3085054 
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[0 0 17] 
[0 0 18] 

^-ZVjy K^lcg^-t-sr £lc<fc »J, T^X/K-f y*<D$mn Zm-Mk 
[0 0 19] 

•7 x jk>t > # <d mm & iz^^x cg*-??? ^tv v>mM n m— #c tg cae 

[0 0 2 0] 

[#gf9§(Z>§i£M^] 

Z.HXCG* zfP*? hCDffil^ftS. 
[0 0 2 1] 

1 1 ffiHE# 2000-3085054 



#5p i 1 — 325083 



V?X/K-f>#. 504»CG;*# 505&CG:* ~?V^>? K 505' te^^##>f 

HSlCfc^T, =6 — ^^>f > K^502^ * ^ ^501 £CG* # ^^504W©CG^- 
^505^:C[)|S^C^StlTV^So ZltlJCkoT, ^ — #?^f> F?502tC 
, CG;T:f^:n* F505£&j^b£:, ^CG^-^^x ^ b505' fc^-TSo ^—3? 
?W > K^502liS2 (D^n* > F^208£ t>CDT*&5„ VJ/;*3K^> 
#503tt^E — *#-f y F?502©tpJC##-t£ o 
[0 0 2 2] 

CG^^^504WlC#^-rSCG^-^^x^ F505(Z)&gjffitl • |nj£ • 7£^f 

^^^soio&fiM^iiiia^Sr^^y io2^e>ig*m-rx 

^. — 9- *J ■< y F^502tC^j^$ ^CG^->r^3i^ F505' ©&fM$:#«!) 

*l£Mili506£1-£) iiiglWefc*^:^* > F^ 502 3 
*l&CG*-y^3i* h505©#^JC*f LT^T-Po 

fit, X^yz/GOA-Vltt — # V 4 > F»?502IC^$ tlfcCGtf- ? F50 
5' Ol^ilT'?^^ >#503©ffiH£J£]f£U V^^Jif-f > *503#CG:*:/S?:c 
? F505' ©ftgPlC##f S^lC«X^^^"605lC5t^ |*lg|$fC#£L &VM§lC& 

x-^y y60iicMSo 
[0 0 2 3] 

#ClC 010-01 2 ?rfflVNT_hS3^^^^603©^^g|(7)^$:rat-S 

1 2 ffiHE# 2000-3085054 



4#¥ 1 1—325083 



ttt»aj&Mv>TiBg«eg|ft«:fT < 5»'&K:ttt7-^FflE«^lOOl, uvnj&fi!^ ft 
, zifttfxy^mhS^CfcS J^lCfg^S. uvnJ&K&feju tf^ (view windo 

t'SSo »7-/I/FjStl^t±CGX*S?*504ft©JSfllS:^U x^rWCGX # ^50 
LTfij&(xe, ye, ze)lC«j£&^|M-<&- *&j&JMUfc©zfl©* =fo y 

jc^tftftaewEHEu se>Kiytt©**)yK:iqi^ij8^wia«"r* 0 **s?;ri* 

<D&M<D&?1fiy-frl?&m&iooii*femzzti* (x, y, z)T*^3ftT 

v** i©ncj*ps:«j^is#*ioo3^p(xi, y i, zD^^-rt, w#©Rr 
tctt*©w«^i«yito. feeu'Tatta" ffi«sia«s^:fci©(z>iffl«Kff^J 
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[0 0 2 4] 



Ta = 



cos a sin a 0 
- sin a cos a 0 
0 0 1 



[0 0 2 5] 



[ffc2] 



TJ3 = 



cos0 0 
0 1 
sin>0 0 



— sin/? 
0 

cos p 



^(2) 



[0 0 2 6] 



[£fc3] 



*1 



-TpT a 



x-x e 

y-y e 

z — z„ 



5^(3) 



[0 0 2 7] 



[0 0 2 8] 



m$E# 2000-3085054 





#^2- 1 1 — 325083 



[0 0 2 9] 



[«4] 



u = -f{y x lx x } 



5£(4) 



[0 0 3 0] 



[$t5] 



v = -f(z l /x 1 ) 



5S(5) 



[0 0 3 1] 

>F^208#640[pix] X480[pix]-e&££-r£„ £ fc. SttM^I £va£ b, 

^S-fil^Cu, v)fci-&t. 121 l til 2©«fce>&M##f&*J:£o 0 Bliite 

m^ffi^tCJS^Sm^t^ffi^K^^xy^SlciS^rffiSilbT^Lfet;© 
T'&IK 110H±m^ (#*^) <Z)&fi, 1102^Sf«, 1103temiEft, 1104tt^ 

m-?Z>&Zm?o El 2iim^^jcfe^^m^t^®©BI^?:y2¥ 

7t/180[rad]) ili-§ 0 Tk^-Wfttet^V 102^£^&tf ;i V^T% 
SM^^^tf^-rS., ^ > F^208(Z)^ : ^#4 : 3T?& § Zl £ £>, 

7K 5 PH^flivaX4/3^feec 01 ltHl2©i^<l;»J, =E^ # -f > F^208{C 
*j^3*l*;**2?;r©ttH«:f[-3rr*. ^-^^^f > F^208©tfiyi>*^e> ; E^ 
^^>f > F^208JC^StiSX^^^-<Z)^*T*©]®IIS:X, T3§:§; -eoiEit*: 



1 5 



mffE^ 2000-3085054 
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[0 0 3 2] 



me} 



. va 4 N 
X = /tan — x — 

1 2 3 



J 



[0 0 3 3] 



[»7] 



r = /tan 



\ t J 



5£(6) 



[0 0 3 4] 

Ell, Hi2<fcU, &^©<fc?&gi^%J&l>:£o, 

[0 0 3 5] 

640 



:X = U:n 



5£(8) 



[0 0 3 6] 



ItSC9] 



480 



:Y = V:v 



[0 0 3 7] 
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[0 0 3 8] 



320 xu 



/tan 



(va A\ 

— x — 

U 3 J 



^(10) 



[0 0 3 9] 

[in] 



v = 



240 xv 



f tan 



V ^ J 



^;(ii) 



[0 0 4 0] 

[0 0 4 1 ] 
1 2] 

320x1/ 



U = 



f tanf — x — 



+ 320 



5£(12) 



1 7 
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[0 0 4 2] 



[»1 3] 



240 xv 



+ 240 




5^(13) 



[0 04 3] 
[0 04 4] 

mffi&m&mmiazm— <D&^*ttvr~ 0 "torn. 20s' itmmv4>Fy, soi 

[0 0 4 5] 

o y702-eii=e^t5f tf-f > F^502_bl?CZ)V^X^>r>^503CDM^$:Sl# 

71/ Kjffi^^l001T*<Z>^^^501©J^^^^©I^^(D#^S:^ ; EU102^ej3t^'rS 
o X'rv 77037*^ ^7 L ^/^ , 702-e^#L/fe v"^XJ}<>f >^503(Z)J^^S:^®5 
02_t(Z>J^S (zi^ctc) 3^e>t7--n/KJffi«*1001©Jgg* (=&7C) ^iltxf 



1 8 
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X^^^704-e, j}* ^501£"7 VXtf^y* 503 £.&1ft&WML<D-fim& 

v^> iHi:-e©¥Ii:©5C*5:ia}l, CG^-^^a:^ box* ^>rW(Z)^gS: 
-j^jc^-r s z: £ #«rfg ic s c 

[0 0 4 6] 

h505##l&-r S^lSa^T y :/705fc:;i3V*T«J&&S£5e'*' £ d il 
lCJ:oTSi&ffirlC^Stl^o fcj&tfDSSJEH:^:^** >f > K*208ft©m,£*- 
-402 5: rL— if U & V m*.Z> 3tCJ:oT^. =l— *fU & ti IZt Is tf $ 
i?S©it?T CGX^^rtlCfegStlfcCG^-^^i^ 

f££#<3i:#T^& 0 -Kg ^-a- 403 :* - 3- - 402 ft 3. - if « j& C ifl y 

[0 0 4 7] 

_hgax^^^703©J^^g|^<Z)-||JfeMS:® 1 3t@l 4 i:&«V>T8«! 

<D®M. 1302fcfc&^ffi, 1303l±V^X/K>f >^©fi*t'feS„ 
01 3li® 1 1 £H«KliBj& (#*^) H=Z-ZV>< y K^&tfv^X/iM > 

T'2bZ>. 130m«j& (#;*^) , 1302ttigj^MT-&U, 1303&V}:* jtf >f > * CD 

V^X#>f >#1303te&j^®1302±lC#£U ^ i EU102^^^#"e^ 

19 ffifE#2 0 0 O - 3 0 8 5 0 5 4 
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^S:^^-rSZltlCi:oTV^X^>^1303©r7-;i/ FJffit&MlOnfOJfrRfc 
tf-S-T^o &j^®1302kMK^© ; fc<£>£:bT, m^.i3oi^e>©imii^ig{c^L 

^Igl302_t-e©^$:(m0x, m0y)£-?-£ o 3rt% ? >f > F?208©jgC 

j&t±£_tlc&£<mc$fU ^®l302coMj^li j e©^t>lc$>§ - 
l&^^T^o ^f«1302«640[pix] X480[ P ix]^feS o L£#o T&j^®1302©M 
(320,240) Tf&SO-e, V«?^/K>f > ^503©^®1302Ji(3DM^(m0x 
' , mOy' )«?^lCj:oTtfS$tl^>o 
[0 0 4 8] 



[Utl4] 



Ojc 



m„„ — 320 



5^(14) 



[0 0 4 9] 



[ffcl5] 



#2 



0>/ 



240 



5£(15) 



[0 0 5 0] 



013, mi 4©B5£j^& 0 , <*> KU*«C^© <fc3fcW^&S 0 



[0 0 5 1] 



[«16] 



640 va 4 




— : — x — 
2 2 3 



5£(16) 



2 0 
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[0 0 5 2] 



1 7] 



480 va 



= m 0y ' : (j) ^07) 



[0 0 5 3] 

zlzlt, ™&mwM ft ^^eu i02^e>s?#-e^5'fii"e^>s o ^;(i6)i:^:( 

[0 0 5 4] 
1 8] 

= vax m „' 

240 



[0 0 5 5] 
1 9] 

f 



va x m 0 
240 



5£(19) 



[0 0 5 6] 

3Z1T% m^^lCfcWSV^^/K-f >^1303©M^$:Waii--5o Mtt^ 
® ©^HtflmT? & £ r h £ , lCfc^-5V^X/K>f>^ <Z> Mf* & (mix 

,mly,mlz)£-t£>£:, #C5UC <fc o T^&£*#T*£§., 



2 1 
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[0 0 5 7] 



[8 2 0] 



m lx = tan 6 



5£(20) 



[0 0 5 8] 
[»2 1] 



= tan ^ 



i£(21) 



[0 0 5 9] 

[82 2] 

m iz 



=1 



5£(22) 



[0 0 6 0] 

#UC, S> !7-;i/ Ka£BUM001«^©a&|<&fJ3. r7-;i/ FM^lOOl 

^7?GDV?;*;K>f > #1303tf>ffi^£ (n2x, m2y, m2z) > ffij&1301©fif«l<g: (cx, cy 

, cz), wft*e nvfcrn. 7£.a)£.i£(2)(DmmftF}*m^Ttk<D 

[0 0 6 1] 
[»2 3] 



7/2 



2x 



2* 



m 



2z 
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